(12) 



UK Patent ,. 9 ,GB,i„2 205 499,, 3) B 



(54) Title of Invention 

Artificial airway device 

(51) INT CL S ;A61M 16/04 



(21) 


Application No 




8713173.6 


(22) 


Date of filing 




05 Jun1987 


(43) 


Application published 




14 Dec 1988 


(45) 


Patent published 




16 Jan 1991 



(72) lnventor(s) 

Archibald Ian Jeremy Brain 

(73) Proprietor(s) 

Archibald Ian Jeremy Brain 
6 Glaremont Road 
Folkestone 
Kent CT20 1DQ 
United Kingdom 

(74) Agent and/or 
Address for Service 
Page White & Faner 
54 Doughty Street 

- - - London WCtN 2LS 
Unfterf Kingdom 



(52) Domestic classification 
(Edition K) 
A5RRGE 

(56) Documents cited 
GB2111394 A 
US2099127A 

(58) Field of search 

As for published application 
2205499 A viz: 
UK CLA5R 
INTCLA61M 
updated as appropriate 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



- 1 - 

artificial & tpm& y pnrrrr 




This invention relai-e><: , 

faf ..,., t Elates to an artificial airway device to 

To maintain the airwav of an „„~ • • 

, . ay of an unconscious patient and 

achieve t-hp hhr<*~ ^ C11L ' ana to 

eve the three objectives mentioned 'above it is „« , 

not into the larynx, and which is uspA „ 
oro- or naso-pharvnapai ^irway .fiy the tongue, the 

co„ tro u ed v, nt ui t :; i an a : r a way cannot - f 0r 

The endotracheal tube is i ntroduce<J th . 
the trachea nr w-; , ^^y« tne larynx into 

:r: , IntIodttctiOT j r^ni^t r^r 

T„e r e i. a ris : tha Til TZT and int0 the 

may cause damage to soft- - • laryngoscope 
structures of the la r^ "Hi noW^ 

- larynx making J^J f ^ ^ ssible to see 
Patients. There can h» • , " 1CUlt or ^possible in some 

can be a risk of accidental intubation of 
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the oesophagus or of the right or left main bronchus. 
Placing of the tube in the trachea effectively narrows the 
interior passage or lumen of the trachea and provides a 
potential source of damage 'through infection or pressure 
while preventing normal upward flow of mucus from the 
trachea and rendering effective coughing impossible. 

In my British Patent Specification No., 2111394B, I have 
described and claimed an artificial airway device - . 
comprising a. curved: or. flexible tube and;- a mask portion" 
carried at one end of the tube, -the mask portion having 4 a 
flexible annular peripheral formation which may be - 
inflatable and which surrounds a hollow interior space or 
lumen of the. mask portion, : \-said* annular-peripheral i n- 
formation : of; : the mask: portion:;being^pre7.f ormed;jwith a >\* 
roughly-: elliptical,, shapezisuch^ -j -3 : - 

conforming ;to;^ and'ofxf itting:Jread^ actual -_ 

and^ potent i a 1>: spacer behind -the Jlarynx::so; as.-;tovf orm a seal 
around 'the: . circumf erence:ro£cthe ^laryngeal :inlet: without 
the device^penetratingriihtb sthe;iinteribr r ;.of ithe .larynx, 
the tube openingxihtp^the : lumen •^of^thejmask. portion to .-: .- 
• p ro vide - the /a i rway twi t hvtheraxis /of : ^the .tube . subs t ant i ally 
^aligned with : the lerigth":of Lthecroughly elliptical: annular 
peripheral formation ; 'of -the :mask portion.: : The^device thus 
constitutes "a 'laryngeal/mask/r c.: >.:: -jp. m :ir.; :*. 

■ :■: . -y br*X 2*- c~ : yil\- -.: . .." . 

-This device has proved ^successful. In use. ; .Insertion of 
the device lias been £ound to "*be easy and convenient, in. the 
majority of patients. A '* laryngoscope is not usually 
required. The mask does not. enter the larynx or trachea 
so the risk of damage to these structures is avoided and 
the tracheal lumen is not narrowed as it is by insertion 
of an endotracheal tube. The risk of accidental entry 
into the oesophagus or one of the main bronchi is also 
avoided. Once in place the laryngeal mask generally 
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permits the lungs to be ventilated by positive pressure. 
Alternatively the patient may be permitted to breathe 
spontaneously. 

On occasion, however, it has been found that the epiglottis 
can obstruct the airway by falling inwards into the lumen of 
the mask and blocking the opening of the tube therein. This 
can happen, for example, with small displacements of the mask 
which may occur during surgery or manipulation of the patient 
on the operating table. An object of the present invention is 
to provide an improved airway device which will not be liable 
to such obstruction. 

According to the present invention, an artificial airway 
device to facilitate lung ventilation in- an. unconscious .. .. 
patient comprises a curved or- flexible airway tube and a mask 
carried at one end of the airway tube, the mask, having, a 
flexible annular peripheral formation of roughly ..elliptical 
shape capable of conforming to, and of readily fitting within, 
the actual and potential space behind the . larynx .so as to form 
a seal around the circumference of the laryngeal^ inlet without 
the device penetrating into the interior of the larynx, , the 
annular peripheral formation surrounding a hollow interior 
space or lumen of the mask and the airway tube opening into 
the lumen of the mask with the axis of the airway tube 
substantially in the same plane as the major axis of the 
peripheral formation, wherein the airway tube opens into the 
lumen through, an. aperture across which* extend one or more 
flexible cross-bars which are arranged to retain the 
epiglottis anteriorly so as to prevent it from obstructing the 
aperture while permitting passage of a second, smaller tube, 
when required. 

Preferably there are two, flexible cross-bars extending across 
the aperture, preferably substantially parallel with the major 
axis of the 
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peripheral formation, and leaving the middle of the 
aperture clear for passage of a second, smaller tube as 
referred to above. It is preferred that the cross-bars 
extend substantially parallel with the major axis of the 
peripheral formation, since displacements of the mask 
mainly take place in this direction. In a preferred 
example, the spaces between the cross-bars and between the 
edges of the aperture and the adjacent cross-bars are 
substantially 3 to 4 mm in width in a mask designed for 
use with a normal adult patient. These dimensions ensure I 
that the spaces will not normally.. be blocked by secretions 
but are not so large as to require the cross-bars to be 
made too. thin. . ;.j .: 

The airway tube preferably opens into the lumen at an 
angle of close to 30° to the plane of the annular 
peripheral formation. This angle .is important to ensure 
that any. : smaller _tube passed through the airway tube and 
the /mask t will . emerge : at the correct angle for intubation 
of ;4 the rlarynx. - : Such a tube may be, for; example, ;an 
..endotracheal ..or.endobronchial tube or a suction catheter, 
■or -an inspection tube such as a fibre-optic broncho- or 
^laryngoscope.";.- 

Introduction of the airway device may be facilitated in 
some difficult patients by use of a substantially rigid 
introducing tool which is subsequently withdrawn. 
Withdrawal of the introducing* tool serves* trhe adtfitiana-1 
purpose of automatically elevating the epiglottis, which 
may in such cases otherwise block the airway by being 
deflected downwards when the mask is introduced. To 
facilitate introduction of the tool, a flexible web 
closing the rear of the lumen of the mask is preferably 
provided with a pocket having a transverse slit opening 
towards the airway tube aperture, for receiving the end of 
the introducing tool. 
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As in the case of the device of my prior British Patent 
No. 2111394B, the annular peripheral portion of the mask 
is preferably inflatable. 

A specific embodiment of the invention will now be 
described in. more detail by way of example and with 
reference to the accompanying drawings, in which :- 

Figure 1 is a side view of an artificial airway device in 
the form of a laryngeal mask, 

•Figure 2 is a plan view of the device with the periphery 
of the mask portion inflated, 

Figure 3 is a section on the line Ill-Ill of Figure 2, and 
Figure 4 shows diagrammatically the device in position for 
use in a patient. 

The laryngeal mask illustrated in the drawings comprises a 
flexible airway tube 10 of silicone rubber material, 
similar to that used for some endotracheal tubes, and a 
mask 12 of flexible silicone rubber sheet material, having 
an inflatable tubular ring 14 of the same silicone rubber 
material forming its periphery and a web 16 which closes 
off the rear of the interior or lumen 18 of the mask and 
is formed with an aperture 19. The distal end 20 of the 
airway tube 10 is secured, as by welding, in one end of a 
short piece 22 of thick-walled silicone rubber tubing 
whose other end is moulded to fit against the. outer'edge- 
of the web 16 and around the aperture 19, so as to form a 
semi-rigid backpiece for the mask, which backpiece carries 
the airway tube 10 at an angle of substantially 30° to 
the plane of the ring 14. The airway tube 10 thus opens 
into the interior or lumen 18 of the mask 12 through the 
piece 22 and the aperture 19. The peripheral ring 14 i s 
of roughly elliptical shape as seen in plan (Figure 2) 
though its distal end-.15.may.be slightly 
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elongated to conform with the triangular shape of the base 
of the hypopharynx where it becomes continuous with the 
upper end of the oesophagus! The airway tube 10 lies in 

i 

substantially the same plane as the major axis of the 
peripheral ring 14 and at substantially 30° to the plane 
of the ring 14. The ring 14 is formed with a port 24 into 
which is sealed one end. of a flexible silicone rubber tube 
26 of much smaller diameter . The other end of tube 26 is 
provided with an inflation indicator 28, and can be ... 
connected to a small pump (not shown) such as a disposable 
20 ml medical syringe for inflation of the ring 14. 
Alternatively the tube 26 may be permanently connected 
through a valve to. a collapsible bulb whose capacity is 
equal to the optimal inflated capacity of the ring 14. 

The aperture 19 through which the airway tube 10 opens 
into the lumen 18 of the mask 12 is provided with two 
flexible cross-bars 21 extending across the aperture 19 
substantially parallel with the major axis of the 
peripheral ring 14, so as to leave the middle of the 
aperture clear for passage of an inspection or other 
•-tube. The bars 21 effectively prevent the epiglottis from 
falling into the aperture 19 and obstructing the airway. 

For introduction of the device, a flat, longitudinally 
curved metal introducing tool (not shown) may be used in- 
difficult cases, as explained above. To accommodate the 
leading edge of the tool, a pocket 23 is formed between 
the web 16 and the adjacent distal end of the piece 22 , 
with a transverse slit 25 cut in the web 16 to provide an 
opening into the pocket 23 facing towards the airway tube 
aperture 19. 

Different sizes of mask are needed for different sizes of 
patient. In use, the device, is inserted as shown in 
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Figure 4 through the patient's mouth 30 and ... ' 

throat 31 past the ep iglottis 32 nt t he 1 

easxly enter provided that the correct size ha.T 
38. The patient's- airway is thus , 

ana the laryngeal mask L I Unobst ™«ed 

yngeal mask can be connected directly to • 
conventual anaesthetic circuit hosing £ or Lther 
POsrtrve pressure or spontaneous breathing K 
seen from Fio 4 h,. . ■ nreatning. As can be 

«.... ... „„.« .,„„ ,„, ,„„,„., j» » « m 

In a modification (not shown) the back of e he 

The embodiment described above mav h~ 
instrument or as a re-usable o„I " 3 

- : ec : ssary that the periphe^ £ ^ " ^ « 

t. covering - «** «- 

any case the mash U^fL^ .i, 1 " 5 :" 10 " ° f «*• *> 

wiu be. shaped as described above to 
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conform to and fit readily into the actual and potential 
space behind the larynx and to seal around the laryngeal 
inlet. The reference to actual arid potential space will 
be understood to rdfer to the 5 space normally available and 
that which can become available on flexure of the 
surrounding structures. 
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CLAIMS: 
1. 



v.»«u«r mcui airway derice to • 

flexible " a " UnC ° nScious comprising a curved cr 

penet" °' Ur, » 9 " 1 lnlet Mith °" the device ■ 

Periphe a 1 : 9 /"' 0 int6rl ° r <* «- annular 

P rpheral formation surrounding a hollow interior . 
lumen of the mask and the airwav r„h. lnterlor space or 
°f the mask with the axis of The ° Penln9 lnt ° the 1Umen 

">e same plane as the m ""^ ^ subs tantiall y i„ 

"herein th airway tub " Perl - h «« formation, 

aperture ^ int ° the lumen through an 

w ziiizz ::t ~ tena one or ^ 

to Prevent i f ! ""^ the epiglottis anteriorly so as 

Passage o" a sec"! T""' '"""tin, 
ot a second, smaller tube, when required. 

there" "^1^7 'T" <° ^ 

two of said flexible cross-bars. . . 

"herein" ^cross^^ ^ —«- *• ci,i. 1 or a, 
»««l.Wth"ta »• " Cr05S - b " S 15 or «' substantially 
leave t „ of IZ - 

second, smaller \u b e " " Cle " ^"^ ' 

ciaim^::::" 0 :: 1 airway aevice according to ^ 

the edges of " ""^ """"" "* cross-bars and between 

substantially " \ T " "* «»■-"»«.•.«. 
tancially 3 to 4 mm in width. 



8EST AVAILABLE COPY 




- 10 - 

,5. An artificial airway device according to any one of the 
preceding claims, wherein the airway tube opens into the lumen 
at an angle of close to 30° to the plane of the annular- 
peripheral formation. 

6. An artificial airway device according to any one of the 
preceding claims, wherein a flexible web closing the rear of 
the lumen of the mask is provided with a pocket having a 
transverse slit opening towards the airway tube aperture, ;^f or 
receiving the end of a substantially rigid introducing tool. 

7. An artificial airway device according to any one of the 
preceding claims, wherein the annular peripheral formation of 
the mask is inflatable. 

8. An artificial airway device according to claim 7, wherein 
the annular peripheral formation is connected through a valve 
to a collapsible bulb whose capacity is equal to the optional 
inflated capacity of the peripheral formation. 

9. An artificial airway device for facilitating lung 
ventilation in an unconscious patient, substantially as herein 
described and as illustrated in the accompanying drawings. 
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